Of all aural affections there is none in which the responsibility for the proper advice and the institution of proper measures for its relief rests, so largely upon the general practician as it does in cases of mastoid involvement. The close 'relation to the acute exanthemata, the diseases of the upper respiratory passages, and other common affections, is such that he is, even in this day of specialists, usually the first professional consultant; and it, therefore, will depend upon his ability to properly differentiate the manifold evidences of an abnormal mastoid, to save, in many cases, not only the function of hearing but the life of his trustful patient.
At the outset, the writer would express it as his opinion that the physician who fully realizes the dangers to which aural diseases, both acute and chronic, may lead, is more apt to give proper ad7ice than one who is accustomed to regard them as troublesome sequeloo, beneath his dignity to notice. One large hospital has shown recently by its statistics that 1 in 300 deaths were directly traceable to diseases of the ear. To this number must be added, without doubt, a large number ascribed to other diseases, susceptibility to which was made easy by the lowered vitality occasioned by the absorption of the septic material from the aural apparatus. But, apart from the number of fatalities which they may occasion, and which causes us the most concern, though as yet little enough, the diseases of the ear should interest every physician because of their tendency to' destroy one of the special senses, which is so conducive to his patient's happiness; and the preservation of this function will well repay the dangers and suffering of the most drastic surgical procedure.
Our subject implies a consideration of all conditions which lead to direct or indirect involvement of the mastoid. To know when to operate, one must be able to exclude the diseases which are often accompanied by inflammatory conditions over the mastoid without an actual involvement·of the bone, and which quickly recede when the primary disease is properly combl1tted. Within the experience of every medical man will be seen cases of simple furunculosis and diffuse external otitis presenting as marked symptoms painful and swollen mastoids. The tissues are boggy, edematous and painful on pressure. Such diseases, as well as syphilis, must always be excluded before operating.
But there are two conditions most frequently met with in which mastoiditis is common and in which it should be regarded as the signal of danger. I refer to the acute and chronic otorrheas, which are so often brought to the attention of the family doctor for advice and treatment. Unlike a diffuse external otitis, and unlike a simple furunclosis, a true mastoiditis 'does here occur, and demands a prompt decision as to what shall be done. May we temporize and attempt to abort serious present danger, or may we operate at once, impelled thereto not alone by present urgency, but by the knowledge that danger threatens even in a quiescent state of the disease? It has long been a conviction with me that to the general practitioner, one of the best and safest guides is the etiology in a given case of mastoiditis. Manifestly the surgeon's aid should be sought earlier in those cases where experience and history proves that persistent and deep-seated structural changes occur, involving not only the function of the organ, but imperilling the life of the individual than in those cases where the disease usually is successfully combatted by simpler therapeutic measures, and where there is no great tendency to hasty and extensive destruction of tissues. The tendency to destructive effects must, however, be the criterion (we are speaking now of the etiology and its relation to the sequelm), as a violent mastoiditis after some simple causative factor often may be easily combatted by simple measures, while a much milder form of the disease may demand the most drastic treatment. For example: We may have a violent action set up in the post-auricular tissues, as an accompaniment of a serous otitis of simple origin, which may qUickly respond to the cold coil and paracentesis of the drum. On the other hand, a mild type occurs in tuberculosis of the mastoid which, nevertheless, will demand operative treatment.
As is well known, the infection of scarlet fever and diphtheria is an intensely virulent one. The tissues seem to be literally overwhelmed by the contagion, so that, even within a day or two, extensive sloughing of the mucous membrane lining the middle ear takes place, along with a perforation of the membrana tympani, which may be so extensive as to comprise nearly the whole of that membrane. Whether it be due to the swollen tissues interfering with the circulation, as Schwartze believes, or whether it be due to the action of the specific cause of the disease, as Politzer believes, is not pertinent from a practical point of view. The chief point for us to remember is, that its action is quickly destructive in its immediate effects, and that it is one of the most potent and frequent causative agents of chronic suppurative diseases of the ear, which are now recognized as the most serious of all aural affections. In recognizing this infection as the etiologic factor in a case of mastoiditis, to my mind it constitutes one of the strongest arguments for hasty and thorough measures to control the disease. An early paracentesis of the drum, if possible, within the first few hours of the development of aural symptoms, combined with active catharsis and application of leeches and cold water may avert a threatened invasion of the mastoid, but hardly abort serious damage when once firmly established.
Mastoiditis occurring as a complication of those chronic suppurations wherein scarlet fever has played the chief etiologic role, will nearly always demand operative interference sooner or later, if a cure be expected. Sometimes the focus of osseous erosion left in its wake may be so limited, either to the tympanic walls or to the ossicles, that its removal may be accomplished and a cure thereby effected. The focus usually is, however, so situated that it cannot be reached, except through the mastoid. Often a cholesteatomatous condition .exists, which, for its cure, necessitates the opening of the mastoid cells and a thorough eradication of the morbid tissue.
Within the past decade a new causal factor in mastoid-His has appeared in· influenza. While in many cases it displays a mild type, in many others its action upon the tissues of the middle ear is, in virulence, second only to that of scarlet fever and diphtheria, so that if the proce3s . be not allayed within a few days by early paracentesis of the drum and antiphlogistic measures, opening of the mastoid cells is indicated. As in scarlet fever, safe"ty lies in hasty action, rather than in temporizing measures.
Of the other infections none are so baneful in their i.nfluences so destructive in their tendency, nor so intense and hasty in their action. Determination upon surgical procedure, therefore. may be made with somewhat greater deliberation.
Keeping the etiology in view, we may divide our cases of mastoiditis into two classes, and note some of the clinical signs and symptoms which should influence us most in the determination of resorting-to surgery for aid. The first class will comprise those complicating acute aural diseases; the second class, those complicating chronic aural affections. This division ignores primary mastoid-itis, which is, however, infrequent. Now, how shall we care for them?
In mastoiditis, complicating an acute otitis, an early paracentesis of the membrana tympani should be done, at least as soon as cerebral symptoms develop, in order that these symptoms, so far as they may he due to the intratympanic pressere, may be relieved and good drainage secured.
Following this, the local abstraction of blood from the mastoid, either by leeches or by artificial means, and the application of cold (ice bag or Leiter's coil,) are 011-1' most potent aids. Absolute rest in bed and active catharsis are necessary and helpful adjuncts. The middle ear should be kept clean, if necessary, syringing with normal saline solution. If the pain is relieved, the temperature and pulse rate lowered, and cerebral symptoms disappear, the probabilities are that the patient will recover, provided that the infection is of a mild type, as in acute coryza or measles. It may be necessary to repeat the paracentesis a second, or even a third time. But if the infective agent is a virulent one, as in scarlet fever or diphtheria, the probabilities are not so favorable.
Here paracentesis should be done as soon as aural symptoms develop, and any tendency to a recurrence or prolongation of the disease will be more safely treated by opening thl'l mastoid than by prolonged efforts at abortion with milder therapeutic agents.
Prof. Schwartze says that if subsidence of the threatening symptoms, pain, fever or swelling, does not occur in acute suppuration within at most eight days, the free opening of the mastoid is indicated, I cannot but feel that if this period were shortened for the cases of scarlet fever, diphtheria and the worst cases of influenza, fewer cases of chrohic suppuration would be engrafted upon the acute otitides.
Not infrequently a case similar to the following is seen: The patient has had an acute suppurative otitis with mastoid involvement, in which the cardinal symptoms of pain, fever and edema have subsided, but have not entirely disappeared. On deep pressure pain is elicited, and a very slight infiltration of the tissues is detected. A slight elevation of temperature, a half or one degree, is noted.
Patient feels rather well, making little or no complaintan occasional twinge of pain on the affected side alone being mentioned. What to dO with such a case will then depend upon the otoscopic examination, of which I have, thus far, made no mention. To my mind there is but one otoscopic sign, which, when present, invariably calls for operation in these acute cages.
There is certainly nothing conclusive about the bulging of the drum, the size of the perforation, nor the amount, odor or character of the discharge; but there is something conclusive in that condition of the cutaneous limng of the supero-posterior wall of the external auditory meatus, in which it shows a bulging down ward and forward, carrying with it the membrana Shrapnelli. Be the case mild or severe, this condition is a sign of the involvement of the mastoid, and invariably constitutes an indication for opening the same.
In the second class of cases, or that following chronic suppurations, there is, it seems to me, but little need of discussion. An otherwise incurable otorrhea may well be regarded as a proper indication for surgical measures, so soon as it is settled that its Ol'igin is somewhere outside of the tympanic cavity. But mastoiditis in these chronic otorrheas is the final signal of an impending catastrophe, and for the physician to wait until .symptoms develop indicating intra-cranial involvement is considered but little ghort of criminal negligence. Mastoiditis supervening on a chronic otorrhea is a menace~o the life of the individual, and constituted an imperious demand for surgical interference. The cases that one may see recover, in the courge of an ordinary experience, should have no influence in the determination of the question.
Otoscopic examination in these cases will show a greater or less destruction of the memhrana tympani, often reaching to and involving the marginal ring and supero-posterior wall, the whole forming a crater-like opening into the recessus epitympanicus, into which a bent probe may be passed. Aurists now generally recognize this condition, of itself, as sufficient reason for opening the mastoid. They deem it imperative in an acutely inflamed condition of the mastoid, associated with a chronic otorrhea.
Conclusions.-Operative measures should be instituted:
1st. To preserve the function of the hearing, as well as to prevent a fatal issue.
2d. Earlier in mastoiditis due to scarlet fever, diphtheria and the worst cases of infiuenza than when due to colds, measles, typhoid fever, etc. 3d. In the acute cases of mild infection when subsidence does not occur within at most eight day (Schwartze). A shorter period is safer in a virulent infection.
4th. Recurrent mastoiditis due to any cause. 5th. In mastoiditis complicating a. chronic suppurative otitis.
6th. In acute cases when there is a dropping of the lining membrane of the supero-posterior wall of the external auditory canal, carrying with it the membrani Shrapnelli; in chronic cases, when at the same place, a crater-like opening leads to the recessus epitympanicus and aditus ad antrum, even though, in neither case, symptoms immediately menacing life be present.
How to Operate.-Here I have promised to be brief because the anatomical specimens* willdemonstrate better than words will express what is accomplished in each operation, only two of which shall be considered, and the steps simply outlined. The first is the "typical," or original Schwartze method of opening into the mastoid antrum. It constitutes as well the first step in the second method, the Schwartze-Stacke or "radical" operation, which consists in the obliteration of the middle ear entirely so that we have an external and an internal ear only. Just when the first method is to be used to the exclusion of the second is not always easy to determine. A broad and general rule, quite elastic in its application is, however, to do the orignal Schwartze or "typical" operation in acute cases, and. the Schwartze-Stacke or "radical" operation in the chronic cases. The latter is demanded in cholesteatoma, in sinus-thrombo-phlebitis, and in cranial abscess and localized meningitis 'of otitic origin.
t"The patient must be prepared, as is usual for a major opera.tion, and a general anesthetic is necessa.ry. Three assistants and a trained nurse are required for the "radical" operation. After the preliminary curvilinear incision is made, all hemorrhage controlled and os planum mastoideum well exposed, the ablation of bone is accomplished by means of a mallet and chi;~els. The tv. 0 landmarks are the linea tempbralis, marking the inferior boundary *Exhibit before the Society. tQuoted from a paper entitled "Intracranial Complications of Aural Disease-Prophylaxis and Treatment," read before the Ohio fltate Medical Society, Columbus, Ohio, May, 1898. of the middle cerebral fossa and' the spina supra meatum , marking the level of the floor of the mastoid antrum." "In opening into the antrum several precautions are necessary in order to avert danger. The sigmoid sinus is usually so situated that sufficient room is afforded for the funnel-shaped opening to be made in the mastoid. Often, however, it is so near the posterior wall of the external auditory canal that it is impossible to proceed in the usual manner, but the posterior wall must be first re-moved. Wounding this vessel constitutes the greatest danger in the operation, though wounding-the facial nerve or penetrating into either the cranial cavity or internal ear structures is fraught with dangers, and must be avoided. " "On the completion of this first step in the operation there is simply the funnel-shaped opening into the mastoid antrum, with a ridge of bone intervening between it and the external auditory canal. No encroachment upon the tympanic cavity, its contents, or the aditus ad antrum is made. If perforation of the membrana tympani be present, as is usual, irrigation of the middle ear may be practiced, out should be discountenanced, as no one may say that erosion of some portion of the osseous wall has not occurred, exposing the membranes of the brain and, if this exists, irrigation increases the danger of pus finding its way into the cranial caVIty. It is better, therefore, merely to cleanse with pledgets of gauze. To complete the operation the opening into the mastoid is lightly tamponed with gauze, the periosteum is replaced and the upper and lower portions of the wound sutured, leaving the central portion open to facilitate dressing and permit of drainage." "The operation just described is known as the 'typical,' or orignal Schwartze method of opening into the mastoid antrum. Its success under given conditions justifies its application; its failure under given conditions has resulted in a more perfect procedure styled the Schwartze-Stacke or 'radical' operation." "This is done as follows: After opening into the antrum the membranous external auditory canal is separated from the posterior wall, the ridge of bone is removed, as also are the hammer,anvil and the intervening and pt'ojecting spicules of bone; then the whole surface of the now single cavity of the middle ear is made smooth and freed from carious processes. The posterior membranous wall is then slit up as far as the concha and cut again at right angles to the first, thus securing two flaps, which are turned back to prevent cicatricial contraction of the membranous canal, as well as aid in epidermization of the cavity. The cavity is then lightly packed with gauze, both from the meatus and posterior opening, stitches are inserted in the upper and lower angles of the wound and the head well bandaged." "If there is one point in the care of these cases worthy of special emphasis, that point is the after treatment. No operation in the whole domain of surgery, which I can now recall, demands as much special skill and experience to properly conduct the after treatment as does the 'radical' mastoid operation; and this statement will be best and most heartily attested by those who, after a ripe experience in general surgery, have taken up the special work in aural surgery. "'he operation completed, the surgeon's work is only half done. To restrain excessive granulation, to guard against the formation of synechire, to prevent cicatricial contraction of the external auditory canal, and to secure complete epidermization of the whole cavity, and yet retain or improve the hearing function presents a problem that none but the experienced should attempt; for, be it understood, that in the majority of these cases not only is it the endeavor of the surgeon to cure the local disease, but to retain as well the special sense of hearing." [) 
